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: THERAPY WITH CANNABINOID COMPOUNDS FOR THE 
TREATMENT OF BRAIN TUMORS 

DECLARATION OF MANUEL GUZMAN UNDER 37 CFR 1.132 



The Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 



I, MANUEL GUZMAN, do hereby declare and state as follows: 



1. 
2. 



4. 



1 am a citizen of Spain and aw more than twenty-one years of age. 

I am currently employed by the School of Chemistry, Complutense University, in 
Madrid, Spain, as a full professor of Biochemistry and Molecular Biology. I have 
been a full professor since 2005, and was an associate professor from 1993 to 2005. 
For the past ten years, I have focused my research on the study of molecular 
mechanisms of cannabinoid action, with a specific interest towards the effects of such 
action on cancer cells. I have authored numerous scientific articles as noted on my 
Curriculum Vitae. A copy of my Curriculum Vitae is attached hereto as Appendix A, 
and lists 30 recent publications, selected from a list of 100 publications. 

I am an inventor of the above-noted patent application, and have been asked to 
comment on the patentability of the presently pending claims of this application. 

I have read and am familiar with the application as it was filed in the U.S. Patent and 
Trademark Office (the "USPTO"), the pending claims of the application, and the 
Office Action mailed by the USPTO on October 12, 2007 in connection with the 



NY02:610509.1 



1 



069277.0113 



application. 

I understand that the claim of the pending application have been rejected by the 
Examiner as as obvious under 35 U.S.C. § 103(a) over Sanchez (FEBS Letters, 1998, 
c.436, p. 6-10) in view of Uesugi (Acta Neuropath., 1998, v. 9, pp. 351-356). I have 
read and am familiar with these references. 

I understand that the Examiner has taken the position that Sanchez discloses that THC 
induces apoptosis in C6 glioma cells. Further, the Examiner asserts that Uesugi 
teaches the use of a rat glioma cell line (C6) as a rat glioma model. The Examiner 
contends that based on these teachings, one skilled in the art would be motivated to 
use THC to treat glioblastomas with a reasonable expectation of success in vivo 
given the teachings with respect to the disclosed in vitro teachings. 

It is my opinion that the Examiner's position is an ex post facto analysis. It is my 
opinion that one skilled in the art would not have had any reasonable expectation of 
success when applying A 8 - tetrahydrocannabinol (THC) and A 9 -THC in vivo because 
it was effective in vitro for the following reasons. 

Brain tumors affecting humans, and in particular glioblastomas, have been clinically 
resistant to all chemotherapies assayed against them. Therefore, these tumors cannot 
be treated efficiently with chemotherapeutic agents such as DNA alkylating agents, 
antimetabolites, cytoskeleton inhibitors or topoisomerase inhibitors, although these 
compounds inhibit the growth or induce apoptosis in glioma cell lines in vitro} 
Analogously, glioma cell lines are sensible in vitro to other treatments such as focal 
radiotherapy and genetic therapy, although gliomas in human patients are not. 

Gliomas are highly heterogenic tumors from the molecular, cellular and morphologic 
point of view, whereas a glioma cell line basically consists of a single homogeneous 
population of cells. 2 Therefore, while the action of a certain treatment in a glioma 
cell line in vitro is limited in its direct action over such single cell population, the 



1 See References 1-4 on attached Curriculum Vitae (CV). 

2 See References 1-3 on attached CV. 
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effect of said treatment in an in vivo glioblastoma may be the result of its combined 
action against different tumor cell populations (for example, amplifying progenitors, 
differentiated tumor cells, and cancer stem cells) and non-tumor cell populations (for 
example, vascular endothelial cells, extracellular matrix fibroblasts, leucocytes 
infiltrated in the tumor), and against biological interactions established between them, 
most of which are not present in glioma cell line preparations. 

10. The addition of a certain chemotherapeutic agent to a cell culture allows a direct 
access of the agent into the cells. On the contrary, it is well known that the situation 
in vivo is far more complex, since the pharmacokinetic characteristics (ADMET 
parameters) of the compound must be appropriate in order to carry out a relevant 
therapeutic action, for instance, the correct access to the site of action, its reduced 
toxicity, or its half life in the body. 

11. The fact that a certain compound induces apoptosis in vitro in a tumoral cell line does 
not mean that, in a case of inhibiting the tumoral growth in vivo the compound acts 
through the same mechanism. For example, cannabinoids induce apoptosis in 
cutaneous carcinoma and melanoma cell lines in vitro but stops the growth in mice 
with cutaneous carcinoma (angiogenic inhibition) 3 or cutaneous melonoma 
(angiogenic inhibition and cell proliferation) 4 by different mechanisms. 

12. Therefore, the currently pending method claim for a therapeutic treatment of one or 
more glioblastomas in a mammal, would not be obvious to one skilled in the art. 
There would be no basis to assume that the teachings of Sanchez in view of Uesagi 
would render the present claim obvious. 

[The remainder of this page has intentionally been left blank] 



3 See Reference 5 on attached CV. 

4 See Reference 6 on attached CV. 
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13. I hereby declare that all statements herein are based on information and belief and are 
believed to be true and that these statements were made with the knowledge that 
willful false statements made are punishable by fine or imprisonment, or both, under 
§1001 of Title 18 of the United States Code and that such willful false statements 
may jeopardize the validity of any patent issuing from the above-captioned patent 
application. 



Date: February 25, 2008. 




Manuel Guzman 
Full Professor 

Biochemistry and Molecular Biology 
Complutense University 
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ABBREVIATED CV - BIOSKETCH 



NAME 

Manuel Guzman 

DATE OF BIRTH 

April 28, 1963 

IDENTITY CARD NUMBER 

05262069-Z 

CURRENT POSITION 

Full Professor of Biochemistry and Molecular Biology 
AFFILIATION 

Department of Biochemistry and Molecular Biology I, 
School of Chemistry, Complutense University, 
28040 Madrid, Spain 
Telephone: +34 913944668 
Fax: +34 913944672 
E-mail: mgp@bbm1.ucm.es 



EDUCATION/TRAINING 

BSc Biology, Complutense University, Madrid, Spain, 1986 
MSc Biology, Complutense University, Madrid, Spain, 1987 
PhD Biochemistry, Complutense University, Madrid, Spain, 1990 



PREVIOUS RESEARCH/PROFESSIONAL EXPERIENCE 

1983-86 Assistant student Complutense University, Madrid, Spain 

1987-90 PhD student Utrecht University, The Netherlands 

Complutense University, Madrid, Spain 

1991-93 Research fellow Utrecht University, The Netherlands 

Hannah Research Institute, Ayr, United Kingdom 
Complutense University, Madrid, Spain 

1994-2005 Associate Professor Complutense University, Madrid, Spain 



SCIENTIFIC BIOGRAPHY 

Manuel Guzman took his BSc (1986) and PhD (1990) in Biology from Madrid Complutense 
University. Subsequently he performed his postdoctoral research at the University of Utrecht 
(The Nertherlands) and the Hannah Research Institute (Ayr, United Kingdom). He is presently 
Full Professor of Biochemistry and Molecular Biology at Madrid Complutense University. His 
PhD and postdoctoral research focused on the regulation of fatty acid metabolism. During the 
last ten years he has been mostly involved in the study of the molecular mechanisms of 
cannabinoid action, with especial emphasis on how cannabinoids induce cancer-cell death and 
exert anti-tumor effects, and how cannabinoids modulate neural cell proliferation, differentiation 
and survival. These studies have allowed the characterization of new effects and signaling 
pathways coupled to cannabinoid receptors, and overall support the notion that cannabinoids 
impact very basic processes involved in the control of neural cell fate. 
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SELECTION OF 30 RECENT PUBLICATIONS 

(from approximately 100 total publications) 



1 . Blazquez, C, Galve-Roperh, I. & Guzman, M. (2000) De novo-synthesized ceramide 
signals apoptosis in astrocytes via extracellular signal-regulated kinase. FASEB J. 14, 
2315-2322. 

2. Rueda, D., Galve-Roperh, I., Haro, A. & Guzman, M. (2000) The CB 1 cannabinoid receptor 
is coupled to the activation ofc-Jun N-terminal kinase. Mol. Pharmacol. 58, 814-820. 

3. Galve-Roperh, I., Sanchez, C, Cortes, M.L., Gomez del Pulgar, T., Izquierdo, M. & 
Guzman, M. (2000) Antitumoral action of cannabinoids: involvement of sustained ceramide 
accumulation and extracellular signal- regulated kinase activation. Nat. Med. 6, 313-319. 

4. Guzman, M., Galve-Roperh, I. & Sanchez, C. (2001) Ceramide, a new second messenger 
of cannabinoid action. Trends Pharmacol. Sci. 22, 19-22. 

5. Sanchez, C, de Ceballos, M.L., Gomez del Pulgar, T., Rueda, D., Corbacho, C, 
Velasco, G., Galve-Roperh, I., Huffman, J.W., Ramon y Cajal, S. & Guzman, M. (2001) 
Inhibition of glioma growth in vivo by selective activation of the CB 2 cannabinoid receptor. 
Cancer Res. 61 , 5784-5789. 

6. Guzman, M. & Blazquez, C. (2001) Is there an astrocyte-neuron ketone body shuttle? 
Trends Endocrinol. Metab. 12, 169-173. 

7. Sanchez, C, Rueda, D., Segui, B., Galve-Roperh, I., Levade, T. & Guzman, M. (2001) 
The CBi cannabinoid receptor of astrocytes is coupled to sphingomyelin hydrolysis 
through the adaptor protein FAN. Mol. Pharmacol. 59, 955-959. 

8. Gomez del Pulgar, T., de Ceballos, M.L., Guzman, M. & Velasco, G. (2002) 
Cannabinoids protect astrocytes from ceramide-induced apoptosis through the 
phosphatidylinositol 3-kinase/protein kinase B pathway. J. Biol. Chem. 277, 36527- 
36533. 

9. Rueda, D., Navarro, B., Martinez-Serrano, A., Guzman, M. & Galve-Roperh, I. (2002) 
The endocannabinoid anandamide inhibits neuronal progenitor cell differentiation through 
attenuation of the Rap1/B-Raf/extracellular signal-regulated kinase pathway. J. Biol. 
Chem. 277, 46645-46650. 

10. Galve-Roperh, I., Rueda, D., Gomez del Pulgar, T., Velasco, G. & Guzman, M. (2002) 
Mechanism of extracellular signal-regulated kinase activation by the CB 1 cannabinoid 
receptor. Mol. Pharmacol. 62, 1385-1392. 

11. Casanova, L, Blazquez, C, Fernandez-Acenero, M.J., Villanueva, C, Huffman, J., 
Jorcano, J.L. & Guzman, M. (2003) Inhibition of skin tumor growth and angiogenesis in 
vivo by activation of cannabinoid receptors. J. Clin. Invest. 111, 43-50. 

12. Guzman, M. (2003) Cannabinoids: potential anticancer agents. Nat. Rev. Cancer 3, 745- 
755. 

13. Blazquez, C, Casanova, L, Planas, A., Gomez del Pulgar, T., Villanueva, C, 
Fernandez-Acenero, M.J., Aragones, J., Huffman, J., Jorcano, J.L. & Guzman, M. (2003) 
Inhibition of tumor angiogenesis by cannabinoids. FASEB J. 17, 529-531. 

14. Guzman, M., Lo Verme, J., Fu, J., Oveisi, F., Blazquez, C. & Piomelli, D. (2004) 
Oleoylethanolamide stimulates lipolysis by activating the nuclear receptor PPAR-a. J. 
Biol. Chem. 279, 27849-27854. 

15. Blazquez, C, Gonzalez-Feria, L, Alvarez, L, Haro, A., Casanova, L. & Guzman, M. 

(2004) Cannabinoids inhibit the vascular endothelial growth factor pathway in gliomas. 
Cancer Res. 64, 5617-5623. 

16. Ramirez, B.G., Blazquez, C, Gomez del Pulgar, T., Guzman, M. & de Ceballos, M.L. 

(2005) Prevention of Alzheimer's disease pathology by cannabinoids: neuroprotection 
mediated by blockade of microglial activation. J. Neurosci. 25, 1904-1913. 

17. Aguado, T., Monory, K., Palazuelos, J., Stella, N., Cravatt, B., Lutz, B., Marsicano, G., 
Kokaia, Z., Guzman, M. & Galve-Roperh, I. (2005) The endocannabinoid system drives 
neural progenitor proliferation. FASEB J. 19, 1704-1706. 
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18. Aguado, T., Palazuelos, J., Monory, K., Stella, N., Cravatt, B., Lutz, B., Marsicano, G., 
Kokaia, Z., Guzman, M. & Galve-Roperh, I. (2006) The endocannabinoid system 
promotes astroglial differentiation by acting on neural progenitors. J. Neurosci. 26, 1551- 
1561. 

19. Carracedo, A., Lorente, M., Egia, A., Blazquez, C, Garcia, S., Giroux, V., Malicet, C, 
Villuendas, R., Gironella, M., Gonzalez-Feria, L, Piris, M.A., lovanna, J.L., Guzman, M. & 
Velasco, G. (2006) The stress-regulated protein p8 mediates cannabinoid-induced 
apoptosis of tumor cells. Cancer Cell 9, 301-312. 

20. Caffarel, M.M., Sarrio, D., Palacios, J., Guzman, M. & Sanchez, C. (2006) A 9 - 
tetrahydrocannabinol inhibits human breast cancer cell cycle by down-regulating Cdc2. 
Cancer Res. 66, 6615-6621. 

21. Carracedo, A., Gironella, M., Lorente, M., Garcia, S., Guzman, M., Velasco, G. & 
lovanna, J.L. (2006) Antitumoral effect of cannabinoids on pancreatic cancer. Cancer 
Res. 66, 6748-6755. 

22. Guzman, M., Duarte, M.J., Blazquez, C, Ravina, J., Rosa, M.C., Galve-Roperh, I., 
Sanchez, C, Velasco, G. & Gonzalez-Feria, L. (2006) A pilot clinical study of A 9 - 
tetrahydrocannabinol in patients with recurrent glioblastoma multiforme. Br. J. Cancer 95, 
197-203. 

23. Palazuelos, J., Aguado, T., Egia, A., Mechoulam, R., Guzman, M. & Galve-Roperh, I. 

(2006) Non-psychoactive CB 2 cannabinoid agonists stimulate neural progenitor 
proliferation. FASEB J. 20, 2405-2407. 

24. Blazquez, C, Carracedo, A, Barrado, L, Real, P.J., Fernandez-Luna, J.L., Velasco, G., 
Malumbres, M. & Guzman, M. (2006) Cannabinoid receptors as novel targets for the 
treatment of melanoma. FASEB J. 20, 2633-2635. 

25. Lo Verme, J., Guzman, M., Gaetani, S. & Piomelli, D. (2006) Cold exposure stimulates 
synthesis of the bioactive lipid oleoylethanolamide in rat adipose tissue. J. Biol. Chem. 
281, 22815-22818. 

26. Fernandez-Ruiz, J., Romero, J., Velasco, G., Tolon, R.M., Ramos, J.A. & Guzman, M. 

(2007) Cannabinoid CB 2 receptor: a new target for the control of neural cell survival? 
Trends Pharmacol. Sci. 28, 39-45. 

27. Harkany, T. Guzman, M., Galve-Roperh, I. Berghuis, P., Devi, L. & Mackie, K. (2007) The 
emerging functions of endocannabinoid signaling during CNS development. Trends 
Pharmacol. Sci. 28, 83-92. 

28. Aguado, T, Carracedo, A., Julien, B., Velasco, G., Milman, G., Mechoulam, R., Alvarez, 
L., Guzman, M. & Galve-Roperh, I. (2007) Cannabinoids inhibit glioma stem-like cell 
differentiation and inhibit gliomagenesis. J. Biol. Chem. 282, 6854-6862. 

29. Aguado, T., Romero, E., Monory, K., Sendtner, M., Marsicano, G., Lutz, B., Guzman, M. 
& Galve-Roperh, I. (2007) The CBi cannabinoid receptor mediates excitotoxicity-induced 
neural progenitor proliferation and neurogenesis. J. Biol. Chem. 282, 23892-23898. 

30. Blazquez, C, Salazar, M., Carracedo, A., Lorente, M., Egia, A., Gonzalez-Feria. L, Haro, 
A., Velasco, G. & Guzman, M. (2008) Cannabinoids inhibit glioma cell invasion by down- 
regulating matrix metalloproteinase-2 expression. Cancer Res. (in press). 
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